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I, AMENDMENTS TO THE SPECIFICATION 

The sections below have been amended in the manner required by 
37 C.F.R. §1.121 showing all changes (i.e., with the additions 
underlined and the deleted portions stricken through) . 

A. IN THE ^^ABSTRACT^^ Section 

Please amend the ABSTRACT section as indicated so that only 
the single underlined paragraph below appears. 

ABSTRACT 

A coil for use with a magnetic resonance (MR) system includes a pair of electrically conductive 
rings and a plurality of rods. The rings are disposed at an opposite ends of the coil from one 
other, and the rods electrically interconnect the rings to form a birdcage-like structure therewith. 
The rods and rings are configured to produce about the birdcage-like structure a plurality of 
partially-overlapped primary resonant substructures, with each primary resonant substructure 
including two rods and a corresponding section of each of the rings interconnecting them. In this 
configuration, each primary resonant substructure (i) partially overlaps each of its neighboring 
primary resonant substructures and electrically shares therewith a region of overlap created 
thereby and (ii) is capable of receiving MR signals from tissue within its field of view thus 
enabling each primary resonant substructure to convey the MR signals received thereby via a 
separate port to the MR system. 

[[ A birdcag e coil for us e with a magn e tic r e sonanc e (MR) syst e m compris e s a first ring at ono 
ther e of, a second ring at th e oth e r e nd th e reof, and a plurality of rods electrically int e rconn e cting 
the first and s e cond rings. Th e first ring is electrically conductiv e and has a first diam e t e r. The 
s e cond ring is e l e ctrically conductiv e and has a s e cond diam e t e r. Th e rods and first and s e cond 
rings are configur e d to form about th e birdcag e coil a plurality of partially ov e rlapp e d primary 
r e sonant substructures. — Each primary resonant substructur e includ e s two of th e rods and the 
corresponding s e ctions of th e first and s e cond rings interconn e cting them. ]] 
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B. IN THE ^^SUMMGMIY OF THE INVENTION^^ Section 

Please amend the SUMMARY OF THE INVENTION section so that the 
five underlined paragraphs below replace paragraphs [24] - [27] that 
span pages 9-11. (For the Examiner's convenience, i.e., ready 

identification, deleted paragraphs [24], [25], [26] and [27] are reprinted 
following the underlined replacement paragraphs below.) 

SUMMARY OF THE INVENTION 

In a presently preferred embodiment, the invention provides a head coil for use with a magnetic 
resonance (MR) system capable of acquiring images of a region of interest using parallel imaging 
techniques. The head coil includes a first ring at an inferior end of the head coiL a second ring at 
a superior end of the head coil, and a plurality of rods electrically interconnecting the first and 
second rings to form a birdcage-like structure therewith. The first ring is electrically conductive 
and has a first diameter through which the region of interest is provided access to the head coil. 
The second ring is electrically conductive and has a second diameter smaller than the first 
diameter of the first ring. Each rod has a linear portion and a tapered portion with the linear 
portion being connected to the first ring and the tapered portion being connected to the second 
ring. The tapered portions of the rods collectively provide the head coil with a substantially 
homogeneous pattern of magnetic flux density in at least one of three orthogonal imaging planes 
of the head coil while maintaining and/or improving the signal-to-noise ratio of the head coil. 
The rods and rings of the head coil are configured to produce about the birdcage-like structure a 
plurality of partially-overlapped primary resonant substructures, with each primary resonant 
substructure including two rods and a corresponding section of each of the rings interconnecting 
them. In this configuration, each primary resonant substructure (i) partially overlaps each of its 
neighboring primary resonant substructures and electrically shares therewith a region of overlap 
created thereby and (ii) is capable of receiving magnetic resonance signals fi'om a portion of the 
region of interest within its field of view thus enabling each primary resonant substructure to 
convey the magnetic resonance signals received thereby via a separate port to the MR system. 



Rule 312 Amendment 

U.S. Application Serial No. 10/714,509 
Attorney Docket No. MR/97-001 . D. C.C. CI 
Page 6 of 28 

In a broader aspect, the invention provides a coil for use with a magnetic resonance (MR) 
svstem. The coil includes a first ring at one end of the coiL a second ring at the other end of the 
coil, and a plurality of rods electrically interconnecting the rings to form a birdcage-like structure 
therewith. The first ring is electrically conductive and has a first diameter, and the second ring 
is electrically conductive and has a second diameter. The rods and rings of the coil are 
configured to produce about the birdcage-like structure a plurality of partially-overlapp ed 
primary resonant substructures, with each primary resonant substructure including two rods and a 
corresponding section of each of the rings interconnecting them. In this configuration, each 
primary resonant substructure (i) partially overlaps each of its neighboring primary resonant 
substructures and electrically shares therewith a region of overlap created thereby and (ii) is 
capable of receiving magnetic resonance signals fi'om tissue within its field of view thus enabling 
each primary resonant substructure to convey the magnetic resonance signals received thereby 
via a separate port to the MR system. 

In an even broader aspect, the invention provides a coil for use with a magnetic resonance (MR) 
system. The coil includes a pair of electrically conductive rings and a plurality of rods. The 
rings are disposed approximately at an opposite ends of the coil from one other, and the rods 
electrically interconnect the rings to form a birdcage-like structure therewith. The rods and rings 
of the coil are configured to produce about the birdcage-like structure a plurality of partially- 
overlapped primary resonant substructures, with each primary resonant substructure including 
two rods and a corresponding section of each of the rings interconnecting them. In this 
configuration, each primary resonant substructure (i) partially overlaps each of its neighboring 
primary resonant substructures and electrically shares therewith a region of overlap created 
thereby and (ii) is capable of receiving magnetic resonance signals fi-om tissue within its field of 
view thus enabling each primary resonant substructure to convey the magnetic resonance signals 
received thereby via a separate port to the MR svstem. 

In another aspect, the invention provides a coil for use with a magnetic resonance (MR) system. 
The coil includes a first electrically conductive end member, a second electrically conductive end 
member, and a plurality of rods electrically interconnecting the first and second end members to 
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form a unitary structure therewith. The first end member is disposed approximate one end of the 
coiK and the second end member is disposed approximate the other end of the coil. The rods and 
end members are configured to produce about the unitary structure a pluraHty of partially- 
overlapped primary resonant substructures, with each primary resonant substructure including 
two rods and a corresponding section of each of the end members interconnecting them. In this 
configuration, each primary resonant substructure (i) partially overlaps its neighboring primary 
resonant substructure(s) and electrically shares therewith a region of overlap created thereby and 
(ii) is capable of receiving magnetic resonance signals firom tissue within its field of view thus 
enabling each of the primary resonant substructures to convey the magnetic resonance signals 
received thereby to the MR system. 

In a related aspect the invention also provides a neurovascular array for use with a magnetic 
resonance (MR) system. The neurovascular array includes a head coiK an anterior neck coil and 
a posterior cervical spine coil. The head coil includes a first ring approximate one end of the 
head coil, a second ring approximate the other end of the head coih and a plurality of rods. The 
first ring is electrically conductive and has a first diameter, and the second ring is electrically 
conductive and has a second diameter. The rods electrically interconnect the first and second 
rings to form a birdcage-like structure therewith. The rods and rings of the head coil are 
configured to produce about the birdcage-like structure a plurality of partially-overlapp ed 
primary resonant substructures, with each primary resonant substructure constituting a coil 
element having two of the rods and a corresponding section of each of the first and second rings 
interconnecting them. In this configuration, each coil element of the head coil (i) partially 
overlaps each of its neighboring coil elements and electrically shares therewith a region of 
overlap created thereby and (ii) is capable of receiving magnetic resonance signals fi-om tissue 
within its field of view. The anterior neck coil includes one or more of its own type of coil 
element, as does the posterior cervical spine coil. 



[[ In a pr e sentiy preferred embodim e nt, th e inv e ntion provides a birdcag e coil for us e with an MR 
syst e m capabl e of acquiring images of a r e gion of int e r e st using parall e l imaging t e chniqu e s. 
Th e birdcag e coil compris e s a first ring at an inferior end th e reof, a second ring at a sup e rior e nd 
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th e r e of, and a plurality of rods e l e otrically int e rconn e cting the first and second rings. The first 
ring is e lectrically conductiv e and has a first diam e t e r through which th e r e gion of int e r e st is 
provid e d acc e ss to th e birdcag e coil. Th e s e cond ring is el e ctrically conductiv e and has a s e cond 
diam e t e r small e r than th e first diamotor of th e first ring. Each rod has a lin e ar portion and a 
tap e r e d portion, with the lin e ar portion being conn e ct e d to th e first ring and the tap e r e d portion 
b e ing conn e cted to th e s e cond ring. Th e tap e r e d portions of the rods coll e ctiv e ly provide the 
birdcag e coil with a substantially homog e neous patt e rn of magnetic flux d e nsity in at l e ast on e of 
thre e orthogonal imaging plan e s of th e birdcag e coil whil e at least maintaining and/or improving 
th e s ignal to nois e ratio of th e birdcag e coil. The rods and first and s e cond rings ar e configur e d 
to form about th e birdcag e coil a plurality of partially overlapp e d primary resonant substructur e s. 
Each primary resonant substructur e includes two of th e rods and th e corresponding sections of 
th e first and s e cond rings int e rconn e cting th e m. Th e primary r e sonant substructures ar e capable 
of being us e d by th e MR syst e m for simultan e ous r e ception of magn e tic r e sonanc e signals firom 
the region of int e r e st. ]] 

[[ In a relat e d asp e ct, inv e ntion provid e s a birdcag e coil for us e with an MR syst e m capabl e of 
acquiring images of a r e gion of int e r e st using parall e l imaging t e chniqu e s. Th e birdcag e coil 
compris e s a first ring at on e th e r e of, a s e cond ring at th e other e nd th e r e of, and a plurality of rods 
e l e ctrically int e rconn e cting th e first and second rings. Th e fir s t ring is el e ctrically conductiv e 
and has a first diamet e r. Th e s e cond ring is el e ctrically conductiv e and has a s e cond diam e t e r 
diff e r e nt fi-om th e first diam e t e r of th e first ring. — Th e rods and first and s e cond ring s ar e 
configured to form about th e birdcag e coil a plurality of partially overlapp e d primary r e sonant 

substructur e s. Each primary resonant substructur e includ e s two of th e rods and th e 

corr e sponding s e ctions of tho first and s e cond rings int e rconn e cting them. Th e primary r e sonant 
substructur e s are capable of b e ing used by th e MR syst e m for simultan e ous r e c e ption of 
magn e tic r e sonanc e signals fi'om the r e gion of inter e st. ]] 



[[ hi a broad e r asp e ct, inv e ntion provides a birdcag e coil for use with an MR syst e m capable of 
acquiring images of a region of int e rest using parall e l imaging techniques. Th e birdcage coil 
comprises a first ring at one thereof, a s e cond ring at th e oth e r e nd th e reof, and a plurality of rods 
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oloctrioally int e rconnocting tho first and socond rings. Tho first ring io olootrically conduotivo 
and has a first diam e t e r. The s e cond ring is e loctrically conductive and has a seoond diam e t e r. 
Tho rods and first and s e cond rings are configur e d to form about th e birdcage coil a plurality of 
partially ovorlgppod primary r e sonant substructures. — Each primar>^ resonant substructur e 
inoludoo two of th e rods and tho corresponding s e ctions of tho first and second rings 
intoroonn e cting thorn. Th e primary r e sonant substructures aro capable of boing us e d by the MR 
system for simultaneous reception of magn e tic rosonanco signals fi^om the r e gion of int e r e st. ]] 

[[ hi an ev e n broad o r asp e ct, inv e ntion provides a birdcag e coil for uso with an MR system. The 
birdcage coil compris e s a first ring at on e ther e of, a s e cond ring at the other e nd ther e of, and a 
plurality of rods e l e ctrically interconnecting the first and s e cond rings. — Tho first ring is 
oloctrioally conductivo and has a first diameter. The s e oond ring is e lootrically conductiv e and 
has a s e cond diamotor. The rods and first and socond rings ar e configur e d to form about the 
birdcag e coil a plurality of partially - ov e rlapp e d primary resonant substructures. Each primary 
resonant substructure includes two of th e rods and the corresponding sections of the first and 
socond rings interconn e cting them. ]] 



